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([SDQVLRQ RI WKH VRIWZDUH V\VWHPV GRPDLQ DQG FRPSOH[LW\ RI GHVLJQLQJ VRIWZDUH DUFKLWHFWXUH DUH SULPDU\
SUREOHPVLQDUFKLWHFWXUHGHVLJQDQGHYDOXDWLRQ7KHVHSUREOHPVPXVWEHKDQGOHGE\DQLQGHSHQGHQWDQGVXSSRUWLYH
HQYLURQPHQWVXFKDVDNQRZOHGJHPDQDJHPHQWV\VWHP.06$.06H[WUDFWVVWRUHVUHFRYHUVDQGPDQDJHVWKH
NQRZOHGJH RI H[SHUW XVHUV GRFXPHQWV DQG RWKHU UHVRXUFHV RI WKH V\VWHP.06 LV D SUDFWLFDO V\VWHP EHFDXVH WKH
NQRZOHGJH IRUPDO ODQJXDJH WHFKQRORJLHV DQG WRROV DUH XVHG LQ PRUH GRPDLQV VXFK DV RUJDQL]DWLRQ VRIWZDUH




FRPSUHKHQVLYH PHFKDQLVP RU VROXWLRQ LQ WKLV GRPDLQ $OWKRXJK GLIIHUHQW DSSURDFKHV KDYH HPHUJHG WR VXSSRUW
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DUFKLWHFWXUDONQRZOHGJHPDQDJHPHQWDFWLYLWLHV WKHVHDSSURDFKHV IDFHFKDOOHQJHVDQGDPELJXLWLHV VXFKDVGLIIHUHQW
W\SHVRIDUFKLWHFWXUHNQRZOHGJHPDQDJHPHQWRIWKHNQRZOHGJHDQGWKHFRVWRINQRZOHGJH
,Q WKLV SDSHU ZH IRFXV RQ WKH VRIWZDUH HQJLQHHULQJ GRPDLQ 8VXDOO\ VRIWZDUH V\VWHPV DUH SURGXFHG E\ DQ
LWHUDWLYH DQG LQFUHPHQWDO SURFHVV WKDW XVHV H[WUDFWHG DQG VWRUHG NQRZOHGJH RI WKH SUHYLRXV LWHUDWLRQ .QRZOHGJH
PDQDJHPHQW LV D KHOSIXO SDUW RI VRIWZDUH HQJLQHHULQJEHFDXVH LWPDQDJHV WKH FRPSOH[LW\ RI VRIWZDUH HQJLQHHULQJ
PHWKRGVWHFKQLTXHVDQGVWUXFWXUHV7KHUHLVDWHQGHQF\WRUHXVHGHVLJQDQGLPSOHPHQWDWLRQDVVHWVWRUHGXFHFRVWDQG
ULVNLQVRIWZDUHHQJLQHHULQJ6W\OHDQGSDWWHUQFRPSRVLWLRQLVDUHXVDEOHPHWKRGLQVRIWZDUHDUFKLWHFWXUHGHVLJQ)RU
H[DPSOH VHOIUHDUFKLWHFWLQJ DQG VHOIRUJDQL]LQJ VRIWZDUH DUFKLWHFWXUH XVH NQRZOHGJH WR VHOHFW DQG FRPSRVLWH
SDWWHUQV VRIWZDUH DUFKLWHFWXUH IUHTXHQWO\ 7KHUH DUH DOVR GLIIHUHQW DUFKLWHFWXUDO NQRZOHGJH UHVRXUFHV VXFK DV




NQRZOHGJH LQ HYHU\ SKDVH RI WKH VRIWZDUH GHYHORSPHQW SURFHVV ,W XVHV WKH ZKROH NQRZOHGJH EHFDXVH WKHUH DUH
DUFKLWHFWXUDOVW\OHVLQWKHKLGGHQNQRZOHGJH7KHUHPDLQGHURIWKHSDSHULVVWUXFWXUHGDVIROORZV6HFWLRQLQWURGXFHV




6RIWZDUH DUFKLWHFWXUH LQFOXGHV FRPSRQHQWV UHODWLRQVKLSV RI FRPSRQHQWV DQG VRPH H[WHUQDO SURSHUWLHV RI
FRPSRQHQWV ,W FDQ EH GHILQHG IURP VHYHUDO YLHZSRLQWV DQG LV XVHG WR FRQWURO WKH FRPSOH[LW\ RI WKH VRIWZDUH
GHYHORSPHQW OLIHF\FOH6RIWZDUH DUFKLWHFWXUHHIIHFWVRQ DOOSKDVHVRI WKH VRIWZDUHGHYHORSPHQW SURFHVV VXFK DV
LPSOHPHQWDWLRQPDLQWHQDQFHDQGUHFRQVWUXFWLRQZKLFKGHSHQGHQWRQNQRZOHGJH6\VWHPVROXWLRQVGHVLJQGHFLVLRQ
DQGGHVLJQORJLFFRQVWLWXWHDUFKLWHFWXUDONQRZOHGJH7KLVW\SHRINQRZOHGJHLQFOXGHVSDWWHUQVUHTXLUHPHQWVDQGWKH








HYHU\ VRIWZDUH GHYHORSPHQW SURFHVV EHFDXVH WKLV YDOXDEOH NQRZOHGJH ZDV DFTXLUHG E\ PDQ\ H[SHUWV LQ D KXJH
QXPEHURISURMHFWV0DQ\DWWULEXWHVRIGLIIHUHQWDUFKLWHFWXUHVW\OHVDUHDOUHDG\NQRZQEXWWKHUHDUHWKUHHH[FHSWLRQV
ZKHUHDQRWKHUNLQGRINQRZOHGJHHPHUJHV)LUVW LI WKHUHLVQRWDSUHFLVHPDQXDORQDSDUWLFXODUDUFKLWHFWXUDOVW\OH
XVLQJ WKDW DUFKLWHFWXUH LQ D QHZ GRPDLQ PD\ FDXVH HIIHFWV RQ XQNQRZQ TXDOLW\ DWWULEXWHV 6R ZKHQ XVLQJ




7KXV WKHNQRZOHGJHPXVW EH VWRUHG H[WUDFWHG DQGXVHG LQDGRPDLQ VXFK DV6RIWZDUH$UFKLWHFWXUH0DQ\ VWXGLHV
KDYH EHHQ SHUIRUPHG RQ WKH VXEMHFW RI DUFKLWHFWXUH .0 )RU LQVWDQFH ,Q SURSRVHV DQ DSSURDFK WR H[WUDFW WKH
NQRZOHGJHRIDV\VWHPLQDVHOIDGDSWHGPDQQHU
$ UHYLHZ RI WKH UHVXOWV RI DUFKLWHFWXUDO .0 WKDW FDQ EH XVHG IRU UHTXLUHPHQW HQJLQHHULQJ SUREOHP GRPDLQV
VXJJHVWV WKDW ILQGLQJ D JRRG UHODWLRQVKLS EHWZHHQ DUFKLWHFWXUDO NQRZOHGJH DQG UHTXLUHPHQW NQRZOHGJH FDQ EH
UHYHUVHG WR H[WUDFW LQIRUPDWLRQ DERXW DUFKLWHFWXUDO NQRZOHGJH EDVHG RQ UHTXLUHPHQWV NQRZOHGJH 7KH PDLQ
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FKDUDFWHULVWLFVRIDUFKLWHFWXUHGHVLJQKDYHEHHQGHILQHGLQEDVHGRQREVHUYDWLRQVLQDODUJHVRIWZDUHGHYHORSPHQW
RUJDQL]DWLRQ DQG VWDWHRIWKHDUW OLWHUDWXUH LQ VRIWZDUH DUFKLWHFWXUH ,Q D IUDPHZRUN LV SURSRVHG WKDW SURYLGHV D
VXSSRUWPHFKDQLVPWRFDSWXUHDQGPDQDJH$'.$FRQFHSWXDOIUDPHZRUNZDVGHYHORSHGIRUPDQDJLQJDUFKLWHFWXUH
GHVLJQ NQRZOHGJH LQ $ ZHEEDVHG NQRZOHGJH PDQDJHPHQW WRRO DQG 3URFHVVEDVHG $UFKLWHFWXUH .QRZOHGJH
0DQDJHPHQW (QYLURQPHQW 3$.0( ZDV GHYHORSHG WR VXSSRUW WKDW IUDPHZRUN ,Q D FRQFHSWXDO IUDPHZRUN LV
SUHVHQWHG IRU SURYLGLQJ DSSURSULDWH JXLGDQFH DQG WRROV IRU PDNLQJ WDFLW RU LQIRUPDOO\ GHVFULEHG DUFKLWHFWXUH
NQRZOHGJHH[SOLFLWZKLFK LGHQWLILHVGLIIHUHQWDSSURDFKHV WRFDSWXUH LPSOLFLWDUFKLWHFWXUHNQRZOHGJH ,QSUHVHQWHG
FDSWXULQJDQGXVLQJVRIWZDUHDUFKLWHFWXUHNQRZOHGJHIRUDUFKLWHFWXUHEDVHGVRIWZDUHGHYHORSPHQW
,QGHYHORSHGDFRQFHSWXDO IUDPHZRUN WRSURYLGHDSSURSULDWHJXLGDQFHDQG WRROV IRUPDNLQJ WDFLWRU LQIRUPDOO\





WKDW FDQEHXVHGE\GLIIHUHQWFOLHQWV$QG WKH ODVWRQH LV7KH3URFHVVEDVHG$UFKLWHFWXUH.QRZOHGJH0DQDJHPHQW
(QYLURQPHQW3$.0(ZKLFKLVDZHEEDVHGWRROWKDWXVHVDGDWDPRGHOIRUVSHFLI\LQJRIDUFKLWHFWXUDOFRQVWUXFWV
DWWULEXWHVDQGUHODWLRQVKLSV$XWRPDWLF$UFKLWHFWXUH.QRZOHGJH([WUDFWLRQ7RRO$$.(7 LVDQRWKHUKHOSIXO WRRO
WKDW LPSURYHVFRPPXQLFDWLRQV WRDYRLGIDLOXUHVFDXVHGE\D ODFNRIFRPPXQLFDWLRQ7KLV WRROJHWV LWVDUFKLWHFWXUDO
NQRZOHGJHIURPGRFXPHQWVDQGHPDLO
.QRZOHGJHDSSURDFK
7KH.06IRUVRIWZDUHDUFKLWHFWXUHFDQQRWEHHIIHFWLYHDVDQ LQGLYLGXDODQGVLQJOHV\VWHP ,W VKRXOGFRQWLQXDOO\











UHGXFH FRPSOH[LW\ E\ XVLQJ DQG FRPSRVLQJ UXOHV 7KHVH FRPSRQHQWV DUH 5HTXLUHPHQW HQJLQHHULQJ LQFOXGH
IXQFWLRQDO UHTXLUHPHQWV DQG QRQIXQFWLRQDO UHTXLUHPHQWV .QRZOHGJH EDVH LQFOXGH 'RPDLQ UHSRVLWRU\
$UFKLWHFWXUH VW\OH UHSRVLWRU\ DQG 5XOH EDVH +LHUDUFKLFDO IUDPHZRUN )&$ )RUPDO &RQFHSW $QDO\VLV $'/
$UFKLWHFWXUH GHVFULSWLRQ ODQJXDJHV $JHQW RI 5HWULHYH NQRZOHGJH 7RROV DQG 8VHU LQWHUIDFH 'XWLHV DQG
UHVSRQVLELOLWLHV RI HDFK FRPSRQHQW LQ DGGLWLRQ WRZKDW WKH\SURYLGH IRU WKH V\VWHP LQRUGHU WRPDNHGHFLVLRQV LV
GHPRQVWUDWHGEHORZ
5HTXLUHPHQW HQJLQHHULQJ LQFOXGHV D VHW RI DFWLYLWLHV IRU H[SORULQJ HYDOXDWLQJ GRFXPHQWLQJ UHYLVLQJ DQG
DGDSWLQJ WKHREMHFWLYHV TXDOLWLHV FRQVWUDLQWV DQG DVVXPSWLRQV LQ D VRIWZDUHLQWHQVLYH V\VWHPEDVHGRQSUREOHPV
)XUWKHUPRUHWKLVDFWLYLW\GLYLGHVUHTXLUHPHQWVLQWRWZRFDWHJRULHVIXQFWLRQDODQGQRQIXQFWLRQDO
.QRZOHGJHEDVH WKHNQRZOHGJHEDVH LVDFRPSRQHQWXVHG WRVWRUHQHFHVVDU\ LQIRUPDWLRQQHHGHGIRU WKHKLJK
TXDOLW\GHVLJQRIVRIWZDUHDUFKLWHFWXUH
'RPDLQ UHSRVLWRU\ WKLV UHSRVLWRU\ LQFOXGHV WKH LQIRUPDWLRQUHODWHG WR WKH LPSRUWDQFHRIHDFKTXDOLW\DWWULEXWH
LQ WKHGLIIHUHQW GRPDLQVXVHG LQGHVLJQLQJ WKH DUFKLWHFWXUHRIGLIIHUHQW SURMHFWV7KH UHSRVLWRU\ KDV WKH DELOLW\ WR
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XSGDWHLWVVW\OHVDQGSDWWHUQVZLWKUHVSHFWWRQHZUHVXOWVLQYDULRXVGRPDLQV
6W\OH UHSRVLWRU\ FRQWDLQV WKH LQIRUPDWLRQ UHODWHG WR WKH OHYHO RI VDWLVIDFWLRQ RI GLIIHUHQW TXDOLW\ DWWULEXWHV E\
GLIIHUHQW VW\OHV*HQHUDOO\ WKH VW\OH UHSRVLWRU\ LQFOXGHVPHFKDQLVPV RI VWRUDJH VHDUFK DQG XSGDWH ,WPDLQWDLQV












,)/¨37+(14VL 4V  









OHYHOV DUHPRUH JHQHUDO DQGPLJKW EH IRXQG LQ KHWHURJHQHRXV DUFKLWHFWXUDO VW\OHV *RLQJ WKURXJK WKH OHYHOV HDFK
KHWHURJHQHRXVDUFKLWHFWXUDOVW\OHLVGHFRPSRVHGWRLWVFRQVWUXFWRUV+HQFHTXDOLW\DWWULEXWHVDUHOHDIVRIWKHWUHHDV
VKRZQLQ)LJXUHE




NQRZOHGJH WR LPSURYH WKH DUFKLWHFWXUH SURFHVV FDQ DOVR EH XVHG IRU DUFKLWHFWXUH UHFRQVWUXFWLRQ 7KH WRRO KDV D
UHSRVLWRU\LQZKLFKJHQHUDOVFHQDULRVDUHVWRUHGDQGKDVDQLQWHUIDFHIRUFDSWXULQJWKHP7KHNQRZOHGJHZKLFKH[LVWV
LQWKLVWRROFDQEHLQWHJUDWHGLQWRSDFNDJHVLQRUGHUWRFRQVWUXFWDNQRZOHGJHWUHH0RUHRYHUWKHNQRZOHGJHDFTXLUHG
ZKLOH FRQVWUXFWLQJ WKH WUHH FDQEH DGGHG WR WKH WRRO+RZHYHU LQRUGHU WRGHWHFW DUFKLWHFWXUHSDWWHUQVZHQHHGD
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$UFKLWHFWXUHGHVFULSWLRQODQJXDJHV$'/$UFKLWHFWXUHGHVFULSWLRQODQJXDJHVGHDOZLWKWKHGHVFULSWLRQDQDO\VLV
DQG UHXVH RI VRIWZDUH DUFKLWHFWXUHV ,Q WKLV DSSURDFK ZH XVH D GHVFULSWLRQ ODQJXDJH WKDW VXSSRUWV DQG KDV
VHPDQWLFVLQKHWHURJHQHRXVDUFKLWHFWXUDOVW\OHV
$JHQWRI5HWULHYHNQRZOHGJH WKHDJHQWFDQUHWULHYHSUHYLRXVO\HQWHUHGGDWD LQIRUPDWLRQDQGNQRZOHGJH IURP
GLIIHUHQWUHSRVLWRULHVPRUHRYHUWKHDJHQWFDQFKDQJHWKLVLQIRUPDWLRQDQGNQRZOHGJHLIQHHGHG
7RROVXVHG LQRUGHU WR IDFLOLWDWH WKHSURFHVVRIGHVLJQLQJ WKH VRIWZDUHDUFKLWHFWXUHE\NQRZOHGJH LH IHDWXUH
H[WUDFWLRQWRROVWKDWDUHFDSDEOHRIH[WUDFWLQJIXQFWLRQDODQGQRQIXQFWLRQDOUHTXLUHPHQWVRIWKHV\VWHP
8VHU LQWHUIDFH 7KH XVHU LQWHUIDFH FDWHJRU\ LV D SUHYDOHQW GHEDWH LQ VRIWZDUH HQJLQHHULQJ ZKLFK KDV VRPH
H[FOXVLYHFRQVLGHUDWLRQV'LVFXVVLQJDERXWXVHU LQWHUIDFH UHTXLUHVPRUH VSDFHDQGGHPDQGV VSHFLDOZRUN WRPDNH
WKH'66FDSDEOHRILQWHUDFWLQJEHWWHUZLWKLWVXVHUV




FDOOJUDSK RI WKH V\VWHP WR LGHQWLI\ WKH NQRZOHGJH DERXW WKH GLIIHUHQFHV EHWZHHQ WKH H[LVWLQJ DQG H[SHFWHG
DUFKLWHFWXUHV)LQGLQJWKHFROODERUDWLRQEHWZHHQGLIIHUHQWSDUWVRIWKHV\VWHPLVDQLPSRUWDQWSKDVHLQRXUDSSURDFK
,QRUGHUWRDFKLHYHWKLVJRDOZHWDNHDGYDQWDJHRI)&$WRGHWHFWFODVVLFDOGHVLJQSDWWHUQV)WDNLQJDGYDQWDJHRI







PDQDJHG EULQJLQJ VRIWZDUH DUFKLWHFWV DQG RUJDQL]DWLRQV VHYHUDO DGYDQWDJHV DQG TXDOLW\ DWWULEXWHV VXFK DV
PRGLILDELOLW\ LQWHJUDELOLW\ UHXVDELOLW\ VHFXULW\ XVDELOLW\ LQWHURSHUDELOLW\ SRUWDELOLW\ DYDLODELOLW\ DQG
FRQFHSWXDOL]DWLRQ
0RGLILDELOLW\$VWKHQHZO\GHVLJQHGDUFKLWHFWXUHLVMXVWDUDZYHUVLRQDQGMXVWVKRZVZKROHFRQFHSWVLWQHHGVWR
EH PRGLILHG GXULQJ XVDJH 7KLV FDQ HDVLO\ EH GRQH E\ WDNLQJ DGYDQWDJH RI D .0 ZKLFK DOORZV XVHUV WR VWRUH
NQRZOHGJHLQDZHOORUJDQL]HGVWUXFWXUHKHQFHNQRZOHGJHFDQEHPRGLILHGDQGVXLWDEO\XSGDWHG
,QWHJUDELOLW\7KHVWUXFWXUHRI UHSUHVHQWLQJNQRZOHGJHLQD.0V\VWHPLV WKHNH\IRU LQWHJUDWLRQRINQRZOHGJH
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7KH UHSUHVHQWLQJ VWUXFWXUH GHWHUPLQHV WKH FRQQHFWLRQV DQG UHODWLRQVKLSV EHWZHHQ GLVSHUVH NQRZOHGJH DFURVV WKH
RUJDQL]DWLRQDQGFDQLQWHJUDWHWKHPLQWRDZKROHERG\RINQRZOHGJH
5HXVDELOLW\7KHPRVW LPSRUWDQWEHQHILWRI.0 LV WKDW LW HQDEOHV WKHXVHUV WR WUDFN WKHSDVWSUDFWLFHVRIZKROH
RUJDQL]DWLRQKLVWRU\WKXVWKHXVHUFDQXVHWKHKLVWRU\RIWKHRUJDQL]DWLRQWRUHSHDWLWVEHVWSUDFWLFHVZKLOHDYRLGLQJ
SDVWIDLOXUHV7KHUHDUHGLIIHUHQWWHFKQLTXHVZKLFKFDQEHXVHGIRUVWRULQJDQGUHWULHYLQJWKHUHXVDEOHLQIRUPDWLRQ





















VWDQGDUGV WKDW DUH IOH[LEOH DQG FDQ EH DPHQGHG DFFRUGLQJ WR FKDQJLQJ RUJDQL]DWLRQDO QHHGV DQG QHZ FULWHULD
$GGLWLRQDOO\RUJDQL]DWLRQVFDQXVH.0WRV\QFKURQL]H WKHLUHQWHUSULVHDUFKLWHFWXUHZLWK WKHLUVRIWZDUHDUFKLWHFWXUH










7KLV FDVH KDV EHHQ XVHG LQ GLIIHUHQW VWXGLHV 7KLV FDVH DOORZV WKH IHDVLELOLW\ RI WKH SURSRVHG DSSURDFK WR   EH
H[DPLQHG :H SHUIRUPHG WKH SURSRVHG DSSURDFK RQ D ./$; YLGHR JDPH DSSOLFDWLRQ )RU WKLV DSSOLFDWLRQ &
VW\OHDUFKLWHFWXUHKDVEHHQXVHG,QLWLDOO\ZHVSHFLILHGWKHIXQFWLRQDODQGQRQIXQFWLRQDOUHTXLUHPHQWVRIWKLVJDPH
7KH IXQFWLRQDO UHTXLUHPHQWV LQFOXGH QXPEHU RI FRPSRQHQWV LH  FRPSRQHQWV DSSUR[ N 6/2& NE
FRPSLOHGLPSOHPHQWHGIURPVFUDWFKLQWKH&DUFKLWHFWXUDOVW\OHUDQGRPFRORUIRUWLOHVLHUHGEOXHDQG\HOORZ
GURSRQHFHOODWDWLPHVWDUWLQJDWUDQGRPWLPHVDQGORFDWLRQVUHPRYHKRUL]RQWDOYHUWLFDODQGGLDJRQDOVHWVRIWKUHH
RUPRUHFRQVHFXWLYH WLOHVRI WKH VDPHFRORU DQG IRUPSRLQWV VFRUHGDV VHWV ,W¶VQRQIXQFWLRQDO UHTXLUHPHQWVZHUH
IOH[LELOLW\HIILFLHQF\DGDSWDELOLW\XVHUIULHQGOLQHVVPDLQWDLQDELOLW\XVDELOLW\DQGSRUWDELOLW\
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7KHGRPDLQUHSRVLWRU\LQWKLVJDPHLQFOXGHGPDLQWDLQDELOLW\FRQVLVWLQJRIVXETXDOLW\DWWULEXWHVVXFKDVG\QDPLVP
IOH[LELOLW\ DQG WHVWDELOLW\ WKDW FDQ FKDQJH WKH DUFKLWHFWXUH RQ WKH IO\ UHXVDELOLW\ WKDW SURPSWV WKURXJK GLVFUHWH
FRPSRQHQWV XQGHUVWDQGDELOLW\ GULYHQ YLD VXEVWUDWH LQGHSHQGHQFH DYDLODELOLW\ WKDW SURYLGHV SRLQWV IRU REVHUYDWLRQ








0DLQWDLQDELOLW\   
5HXVDELOLW\   
8QGHUVWDQGDELOLW\   
$YDLODELOLW\   
0RGXODULW\   

$Q H[DPSOH RI WKH UXOHV LQ./$;ZKLFK DUH XVHG IRU LQWHUDFWLRQ DPRQJ VW\OHV DQG LQWHUDFWLRQ DPRQJ TXDOLW\
DWWULEXWHVDUHUHSUHVHQWHGLQDQGUHVSHFWLYHO\
,)/¨07+(14VL 4V  

,)4D!7$1'4S!77+(14S 4SH$1'4D 4DH 

,Q WKHVHHTXDWLRQV0VWDQGVIRU WKHPLFURNHUQHODUFKLWHFWXUH VW\OH/ IRU WKH OD\HUHGDUFKLWHFWXUH VW\OH4V IRU
WKHTXDOLW\DWWULEXWHVHFXULW\4DIRUWKHTXDOLW\DWWULEXWHDYDLODELOLW\4SIRUWKHTXDOLW\DWWULEXWHSHUIRUPDQFHDQG7LLV
DGHILQHGWKUHVKROG,QWKHQH[WVWHSDKLHUDUFKLFDOVWUXFWXUHLVEXLOWFRQVLVWLQJRIVW\OHVDQGTXDOLW\DWWULEXWHVRIWKH
JDPH WKDW DUH LPSOHPHQWHG LQ WKUHHVW\OHV VXFK& OD\HUHGDQGPLFURNHUQHO7KH IROORZLQJVHFWLRQGLVFXVVHVHDFK
VW\OHWRJHWKHUZLWKLWVLPSRUWDQWTXDOLW\DWWULEXWHV,WVKRXOGEHQRWHGWKDWDWUHHVWUXFWXUHZLWKLWVUHOHYDQWUXOHVLVXVHG




LVVRVLJQLILFDQWZKLFKFROOHFWLRQDQGPDLQWHQDQFHRI WKHZKROHNQRZOHGJHHLWKHU UHODWHG WRROGV\VWHPVRUXQGHU
FRQVWUXFWLRQ V\VWHPV FDQKHOS LQFUHDVH WKHTXDOLW\ DQG DOVR UHGXFH WKH FRVWV ,Q WKLV SDSHU DQ DSSURDFKEDVHGRQ
DUFKLWHFWXUDO VW\OHV KDV EHHQ LQWURGXFHG WKURXJK ZKLFK WKH SUHVHQW DQG UHWULHYHG NQRZOHGJH LQ GLIIHUHQW DEVWUDFW
VWDJHV IURP TXDOLW\ DWWULEXWHV WR PDFUR DUFKLWHFWXUH RI WKH V\VWHP FRXOG EH VWRUHG DQG LQWHJUDWHG PRUHRYHU LW
GHILQLWHO\FDQKHOSWKHSURFHVVRIVRIWZDUHV\VWHPGHVLJQDQGFRQVWUXFWLRQDVZHOODVLWVPDLQWHQDQFHDQGXSGDWH
8QOLNHRWKHUH[LVWLQJDSSURDFKHVDQGWRROVWKLVDSSURDFKLVVFDODEOHDQGDVVHVVDEOH,QFRQWLQXDWLRQRIWKLVUHVHDUFK
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 7DQJ$$YJHULRX 3 -DQVHQ$&DSLOOD 5$OL %DEDU0$ FRPSDUDWLYH VWXG\ RI DUFKLWHFWXUH NQRZOHGJHPDQDJHPHQW WRROV -RXUQDO RI
6\VWHPVDQG6RIWZDUHS
0RDYHQ 6 .DPDQGL$+DELEL - $KPDGL+ 7RZDUG D )UDPHZRUN IRU (YDOXDWLQJ+HWHURJHQHRXV$UFKLWHFWXUH 6W\OHV ,Q (GLWRU 
%RRN
7RZDUGD)UDPHZRUNIRU(YDOXDWLQJ+HWHURJHQHRXV$UFKLWHFWXUH6W\OHVS




































%RMLF'9HODVHYLF'$ XVHFDVH GULYHQPHWKRG RI DUFKLWHFWXUH UHFRYHU\ IRU SURJUDP XQGHUVWDQGLQJ DQG UHXVH UHHQJLQHHULQJ ,Q(GLWRU

%RRN$XVHFDVHGULYHQPHWKRGRIDUFKLWHFWXUHUHFRYHU\IRUSURJUDPXQGHUVWDQGLQJDQGUHXVHUHHQJLQHHULQJS
%XUG(0XQUR0(QULFKLQJSURJUDPFRPSUHKHQVLRQIRUVRIWZDUHUHXVH,Q(GLWRU 
%RRN(QULFKLQJSURJUDPFRPSUHKHQVLRQIRUVRIWZDUH
UHXVHS
)LVFKHU*2WVZDOG-.QRZOHGJHPDQDJHPHQW3UREOHPVSURPLVHVUHDOLWLHVDQGFKDOOHQJHV,QWHOOLJHQW6\VWHPVS
2UHL]\37D\ORU512QWKHUROHRIVRIWZDUHDUFKLWHFWXUHVLQUXQWLPHV\VWHPUHFRQILJXUDWLRQ,Q6RIWZDUH,((3URFS


